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I. INTRODUCTION AND PURPOSE

Please state your name, position, and business address.
My pame is Daniel G. Hansen. I am a Vice President at Christensen Associates
Energy Consulting, LLC located at Suite 400, 800 University Bay Drive, Madison,

Wisconsin 53705.

Have you previously testified in utility regulation proceedings?

Yes. I have testified on issues related to utility fixed cost recovery in Arizona,
Connecticut, Minnesota, New Mexico, Nevada, Oregon, and Utah. In these
proceedings, I represented a broad range of clients, including a regulator, an
environmental organization, a non-profit organization of utility investors, and
investor-owned utilities. My education and work experience are described in AIC

Exhibit DGH-1.

On whose behalf are you testifying in this docket?

I am testifying on behalf of the Arizona Investment Council (“AIC”).

'What is the purpose of your direct testimony?

The purpose of my testimony is to support two proposals of UNS Electric, Inc.
(“UNS Electric”): the introduction of a three-part rate (which has a demand charge
in addition to the basic service charge and energy .charge) that is optional for all

residential and small commercial customers and mandatory for new net metering
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customers (where “new” is defined as beginning service on the Net Metering Rider
R-10 after June 1, 2015); and the introduction of a new net metering rider (Rider
R-10) that is applicable to new net metering customers (defined as those that
completed an application for interconnection to UNS Electric’s grid facilities after
June 1, 2015) that changes the way net metered customers are compensated for
excess generation relative to the current net metering rider (Rider R-4). Specifically,
in the sections that follow, I will discuss:

e 'What demand charges are;

e Where demand charges have been used,

e Why a three-part rate is appropriate for UNS Electric;

o A description of UNS Electric’s proposed net metering modifications; and

e Why the proposed net meteting modifications are appropriate for UNS Electric.

DEMAND CHARGE DEFINITION, BENEFITS, AND APPLICATIONS

Please describe UNS Electric’s three-part rate proposals.

UNS Electric has proposed four new three-part rates, differentiated by their
application to residential versus small commercial customers as well as whether the
energy charges are differentiated by time-of-use (“TOU”) pricing period.
Specifically, the proposed tariffs are:

e Residential Service Demand (RES-01 Demand): optional for Residential Service

customers, but mandatory for non-TOU Residential Service customers taking
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service under Net Metering Rider R-10 (UNS Electric’s proposed net metering
rider, which is also discussed in this testimony) beginning after June 1, 2015.

e Residential Service Demand Time-of-Use (RES-01 Demand TOU): an optional
version of the RES-01 Demand rate that contains energy charges that are
differentiated by time-of-day and season. The rate is mandatory for Residential
Service TOU customers taking service under Net Metering Rider R-10
beginning after June 1, 2015.

e Small General Service Demand (SGS-10 Demand): optional for Small General
Service customers, but mandatory for non-TOU Small General Service
customers takmg service under Net Metering Rider R-10 beginning after June 1,
2015. Small General Service rates apply to customers with maximum demand
below 40 kW.

e Small General Service Demand Time-of-Use (SGS-10 Demand TOU): an
optional version of the SGS-10 Demand rate that contains energy charges that
are differentiated by time-of-day and season. The rate is mandatory for Small
General Service TOU customers taking service under Net Metering Rider R-10

beginning after June 1, 2015,

What is a demand charge?
A demand charge bills the customer based on its maximum usage defined over a
short time interval. Demand charges are in units of dollar-per-kW. The measure of

demand used to calculate the customer’s bill (called billing demand) can vary
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across utilities and tariffs. For example, UNS Electric has proposed to base its
residential and small commercial billing demand on the highest single hour of
energy usage during the customer’s billing month. Many demand-based rates
(including UNS Electric’s Large Power Service and Large General Service)
measure billing demand over a 15-minute or 30-minute time interval. In addition,
billing demand can be based on usage in previous billing months in addition to the
current billing month (e.g., billing demand equals the greater of the maximum
demand in the current month or 75 percent of the maximum demand in the
previous eleven billing months). This is called a “ratcheted” demand charge.
(UNS Electric has not proposed a ratcheted demand charge for its residential and

small commercial customers.)

What are the benefits of including a demand charge in retail rates?
Mcluding a demand charge (in addition to a basic service charge and energy
charges) in a retail rate provides customers with rates that better reflect the way
utility costs are incurred. As I will describe below, this has several potential
benefits, including:

e Giving customers appropriate incentives to manage their demand, thereby

promoting a more efficient use of the system;
e Encouraging customers to adopt (and third parties to produce innovations

in) capacity-saving technologies;
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e Preventing the need for future rate modifications in response to emerging
issues;

¢ Reducing intra-class cross subsidiés; and

o Allowing UNS Electric to obtain more renewable energy for the same (or

lower) total cost by purchasing (or building) at the utility scale.

Q. How does UNS Electric’s three-part rate design better reflect the way utility
costs are incurred?

A. UNS Electric’s three-part rate has charges that better reflect the way utility costs
are incurred, relative to the comparable non-demand rate. It is commonly
accepted in utility cost-of-service studies that costs within functions (generation,
transmission, distribution, and customer service) can be classified according to
their primary driver, which can be one of the following:!

e Customer-related costs, which increase as the utility serves more
customers, regardless of the amount of energy the customers use;

o Energy-related costs, which vary with the amount of energy used by
customers; and

e Demand-related costs, which are associated with the maximum amount
of energy used during a specified time interval (e.g., 15 to 60 minutes).

UNS Electric’s demand rates contain charges that correspond to each of these cost

drivers.
! National Association of Regulatory Utility Commissioners, Electric Utility Cost Allocation
Manual, January 1992, pages 20-22.
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How can customers benefit from managing their demand on a three-part
rate?

When customers who take service on a three-part rate reduce their billed demand,
they can reduce their bill while at the same time contributing to lower utility costs
in the short- and/or long-run. Customers can reduce billing demand by avoiding
using electricily intensive appliances at the same time, ensuring that their demand
stays low even if their total energy consumption clianges little (e.g., by delaying

washing clothes when the dishwasher is running).

How do three-part rates encourage adoption of capacity-saving technologies?
Fnabling technology can assist customers in managing their end uses to minimize
billed demand. For example, the Residential Demand Control program at Ofter
‘Tail Power Company includes a demand coutroller and radio receiver to automate
control of the end-uses during “control periods,” which are called by the utility. In
addition, the Rocky Mountain Institute (RMI) recently released a report on this

*2 This study simulated the

topic called “The Economics of Demand Flexibility.
potential for customer bill savings on a variety of residential rates, with the largest
simulated benefits coming from Salt River Project’s residential demand rate. In
addition, demand-based rates give customers with rooftop solar installations an

incentive to invest in battery storage technologies, which can be used to help the

customer manage its billing demand. ‘This technology has the ability to effectively

2

“The Ticonomics of Demand Ilexibility”, Rocky Mountain Institute, August 2015. The
repott is avallablg for dnwnload at RMI’s WLb Slt(,
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turn distributed solar power from an intermittent resource into a dispatchable
resource. In the absence of the demand charge (or TOU pricing), a net-metered

customer has little reason to invest in battery storage.’

How do three-part rates reduce the need for future rate modifications in
response to emerging issues?

Demand-based rates have the potential to reduce the need for future rate
modifications in response to emerging issues because they better reflect the way
utility costs are incurred. That is, a well-designed retail rate is more likely to
function well in a variety of circumstances. For example, while the current two-
part rate design (with inclining block energy charges) is beneficial for customers
installing PV solar, it serves as a barrier to the proliferation of electric vehicles
(“EVs”). By shifting cost recovery away from energy charges and toward demand
charges, three-part rates have the potential to reduce the cost of charging EVs at
home. That is, by charging an EV within the confines of the customer’s existing
demand, a customer could significantly reduce the cost of charging the EV
relative to a two-part rate. It is not hard for me to imagine stakeholders calling for
UNS Electric to implement a dedicated “EV Rate” (or an EV discount to its
standard residential rate) after technological improvements reduce EV prices (thus
increasing the quantity of EVs demanded). UNS Electric’s proposed RES-01

Demand TOU rate removes the need for such a rate or rider. That is, that rate

* In this case, the customer’s incentive to invest in battety stotage would likely be limited to
improved reliability (in case of setvice interruption).
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would provide EV customers with the appropriate incentives to manage their

demand and charge during off-peak hours.

How do three-part rates reduce intra-class cross subsidies?

Three-part rates reduce intra-class cross subsidies by making the charges
customers pay more closely reflect the way utility costs are incurred. UNS
Electric has to have enough generating capacity (through ownership or purchase
agreements) and network capability to serve peak demands. Under two-part rates,
these demand-related costs are included in the energy charges. Therefore,
customers who have relatively low levels of energy use contribute little to fixed-
cost recovery regardless of the level of their maximum demand. A customer with
low energy use relative to its demand level is referred to as a “low load factor”
customer.* Under two-part rates, low load factor customers tend to be subsidized
by high load factor customers (those whose average usage is closer to their
maximum demand). A customer’s low load factor may be caused by a high
proportion of AC load, seasonal occupation of a residence (reducing the
customer’s annual load factor), or the installation of on-site DG. By reflecting the
customer’s load factor in their rates (as three-part rates do), high load factor
customers will pay a lower average rate than low load factor customers (all else
equal), which is consistent with utility cost-of-service methods. That is, demand-

based rates give customers an incentive to use the utility’s assets more efficiently

* Load factor is defined as the average usage over a period of time divided by the
customer’s maximum demand over that same period of time (where the period of time is
typically one month or yeat).
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(e.g., helping prevent the need for a generating unit designed to serve a low

number of peak hours each year).

Can the use of three-part rates for net metering customers allow for the
acquisition of more renewable power?

Yes. A potential benefit of implementing three-part rates for net metered
customers is that UNS Electric may be able to obtain more renewable energy for
the same total cost. As described in Section III, the most recent renewable energy
purchase power agreement by UNS Electric’s sister company (Tucson Electfic
Power) was priced at 5.84 cents’/kWh. As I describe later, there is some evidence
that this is a high cost relative to more current purchase power agreements in the
region. UNS Electric’s volumetric retail rate is much higher than that. The lost
fixed cost recovery that results from applying retail rates to net metered
generation eventually increases rates to all customers in the rate class (through
some combination of the LFCR and a subsequent rate case). Instead of incurring
this rate increase to subsidize customer-sited DG, that amount of money could
have been put toward more economic utility-scale renewable power purchases or
facility comstruction. Given recent market costs, UNS Electric could have
obtained more total renewable energy by purchasing it through wholesale
transactions rather than from its customers through net metering. Put slightly
differently, the existing net metering framework coupled with the two-part rate

design (in which demand-related costs are recovered through energy charges)
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causes customers to overpay for renewable resources. Note that a three-part rate
does not prevent an intcrested customer from installing PV solar, it simply
reduces the amount of the subsidy that other customers are compelled to pay them
if they do so. While the current subsidies embedded in UNS Electric’s two-part
rates may be the main factor behind some customer’s decision to install PV solar,
there are other customers would likely make the same decision in the absence of
the subsidy. My prcference for green power led me to enroll in a program in
which 1 pay a 2.44 cent/kWh premium to offset 100 percent of my energy usage
with green power.” This program, which is not subsidized by non-participants,
provides an examplc in which customers purchased green power in the absence of

a subsidy from other ratepayers.

Q. Are demand charges commonly used in electricity pricing?

A. Yes, demand charges are a common feature of electric tariffs. They are most
commonly found in tariffs for medium and large commercial and industrial
customers. For cxample, UNS Electric’s Large General Service and Large Power
Scrvice rates include demand charges. Demand charges have also been applied to
residential and small commercial customers for decades, and interest in applying
demand charges to these customers appears to be growing. I am currently aware
of 19 service territories in the United States in which the utility offers rates with

demand charges to residential customers, including utilitics in Alabama, Alaska,

> 'I'his is Madison Gas & Llectric’s Green Powet ‘l'omotrow program, which is described

here: www.mge.com/environment/green-power/gpt/.

10



10

11

12

13

14

15

16

17

Arizona, Colorado, Georgia, Kansas, Minncsota, North Carolina, North Dakota,
South Carolina, South Dakota, Vermont, Virginia, and Wyoming.(S These ratcs are
listed in AIC Exhibit DGII-2. Demand rates for these customer classes are also

common in certain European countries and are being considered in Australia.

Q. Have residential rates with demand charges been approved in Arizona?
Yos, residential rates with demand charges have been approved for Arizona
Public Service (APS) and Salt River Project (SRP). The Arizona Corporation
Comumission first approved a threc-tiered residential demand rate for APS in
1980. Currently, APS’s Rate Schedule ECT-2 (Residential Scrvice Time-of-Use
with Demand Charge Combined Advantage 7PM-Noon) has more than 110,000
enrolled residential customers.” In February 2015, SRP’s board approved the
Customer Generation Price Plan (E-27), which is a mandatory demand-based rate
for customers that install on-site gencration after December 8, 2014.8 There is a
corresponding voluntary pilot program for customers without on-sitc generation

(E-27 P).

¢ In addition to the rates contained in AIC Exhibit DGIH-2, the Glasgow Electric Plant
Board in Kentucky recently received approval to implement a mandatory residential demand

- rate in which the demand charge is based on the utility’s monthly coincident peak. That is,

the customer is billed based on their usage during the hous in which the entire utility’s load is
at its highest level. The rate will go into effect in January 2016.
Snook and Grabel, “There and Back Again”, Public Utilities Fortnightly, November 2015,
pages 47-50.
* The plcs'; release for the boatd approval can be found at this link:
: teleases/022615.aspx. The E-27 tariff can be found at
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What faétors do you believe contribute to the increasing interest in the
application of demand charges to residential and small commercial
customers?

There are two likely causes for the increasing interest in offering demand charges
to residential and small commercial customers. The first cause is the increasing
ability of utilities to be able to bill a demand-based rate for smaller customers
without incurring additional metering costs. Billing a rate that contains demand
charges requires the ability to meter customer demand. In the past, energy-only
meters have been in place for smaller customers. These meters are capable of
measuring the total amount of energy consumed in a given billing périod, but are
not able to record the maximum amount of energy usage during any one short
interval (e.g., a 15- to 60-minute period). In these cases, a separate demand meter
is required to bill the demand-based rate, which entails additional meter costs.
However, it has become more common for utilities to install advanced metering
infrastructure (AMI) of some kind throughout their service territories, which is

typically capable of recording customer usage on an hourly (or sub-hourly) basis.

What is the second factor you believe contributes to the increasing interest in
the application of demand charges to residential and small commercial
customers?

The second factor contributing to increased interest in applying demand charges

to smaller customers is the increase in distributed generation, particularly rooftop
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solar installations. Standard residential and small customer rate designs, which
typically contain only a basic service charge and volumetric energy charges, tend
to recover a significant share of fixed costs through the energy charge (i.e., the
basic service charge is set well below the level required to recover all fixed costs).
When a customer generates energy on-site and offsets the energy purchased from
the utility, it correspondingly avoids paying the fixed costs included in the energy
charge. This can lead to utility fixed cost under-recovery and/or a shift of fixed
cost recovery to other customers. When a demand charge is added to the rate
design, all or a portion of the fixed costs are removed from the energy charge
(which is thereby lowered) and recovered through the demand component and
basic service charge. The result is that all customers, those with and without on-

site generation, pay for the infrastructure costs that they use.

What are the proposed charges in UNS Electric’s Residential Service
Demand rate?

The Residential Service Demand rate contains three types of charges: a basic
service charge of $20 per month; an energy charge of $0.059260 per kWh; and a
tiered demand charge of $6.00 per kW for zero to 7 kW and $9.95 per kW for kW
in excess of 7 kW. The inclusion of these three types of charges is why UNS
Electric refers to its proposed demand rates as “three-part” rates. By comparison,

its non-demand Residential Service and Small General Service rates could be

13
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considered “two-part” rates, because they include only a basic service charge and

energy charges.

Is UNS Electric’s proposal to increase the basic service charge from $10 to
$20 appropriate?

Yes. UNS Electric Witness Jones describes the proposed increase in the basic
service charge as “consistent with the results of the COSS and equitable fixed cost
recovery.” While the proposed $10 per month increase in the basic service
charge improves the extent to which UNS Electric’s rates reflect the cost to serve,

the resulting $20 per month charge is still well below both the $54.46 per month

basic service charge that would be required to recover all fixed costs.!?

How is the billing demand kW amount measured?

The kW amount that is used for customer bllhng purposes is based on the highest
one-hour metered demand during the billing month. Intuitively, the billing
demand represents the hour of the billing month in which the customer uses the
most electricity. By basing billing demand on the maximum one-hour demand for
the current billing month, UNS Electric has chosen a comparatively customer-
friendly definition of billing demand. As AIC Exhibit DGH-2 shows, 26 out of 30
listed demand rates define billing demand using a 15- or 30-minute maximum

demands (including SRP, which uses a 30-minute demand measure). Basing

* Direct Testimony of Craig A. Jones, page 34, lines 12-13.
' Direct Testimony of Craig A. Jones, page 41, lines 1-4.

14
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demand on a shorter time period increases the chance that a customer will have
their billing demand increased by simultaneously using a set of electricity-
intensive but short duration end uses. For example, a hair dryer or microwave
oven can draw a relatively large amount of power, but they are not likely to be
used for an extended period of time. Basing billing demand on longer periods of

time helps smooth out the effect of some of these short-duration end uses.

How do the proposed charges in the Residential Service Demand rate
compare to the proposed charges in the Residential Service rate (RES-01)?

The demand and non-demand versions of the Residential Service rate contain the
same basic service charge of $20 per month. The “standard” Residential Service
rate excludes the demand charges, but contains higher (and tiered) energy
charges. Speciﬁcaliy, the customers pay $0.08007 per kWh for the first 400 kWh

consumed in a month and $0.10007 per kWh for kWh in excess of 400 kWh.

Why is UNS Electric proposing to make its three-part rate design mandatory
for customers who install distributed generation (DG)?

UNS Electric is proposing to make three-part rates mandatory for its new net
metered customers (customers who install rooftop solar after June 1, 2015) due to
the issues with respect to utility fixed cost recovery and customer cost shifting
discussed above. Specifically, UNS Electric’s two-part rates (e.g., RES-01) are

designed to recover a significant amount of fixed costs through volumetric energy

15
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charges. According to the Direct Testimony of UNS Electric Witness Jones, the
Residential basic service charge would need to be $54.46 per month in order to
recover all of UNS Electric’s fixed costs (which include customer-related and
demand-related costs).!! In contrast, UNS Electric is proposing a $20 per month
basic service charge and currently has a $10 per month basic service charge. The
remainder of the fixed costs (i.e., the difference between the revenue that would
be recovered with a $54.46 basic service charge and the proposed $20 per month
basic service charge) is recovered through the energy charge. As a result, the
amount of fixed cost récovery UNS Electric obtains is affected by the amount of

energy sold to its customers.

‘What problems are caused by recovering fixed costs through energy charges
for net metering customers?

When net metered rates recover fixed costs through volumetric charges (such as
RES-bl plus Rider R-4), the reduction in billed sales to the net metered customers
reduces utility fixed-cost recovery, which leads to a combination of cross-
subsidies (i.e., an increase in rates to non-net metered customers) and reduced
opportunity for the utility to earn its authorized rate of return. That is, some of the
lost fixed cost recovery from net metering will be shified to other customers
through the Lost Fixed Cost Revenue Recovery (LFCR) Rider (R-8). Remaining

unrecovered fixed costs that are not shifted to other customers through the LFCR

" Direct Testimony of Craig A. Jones, page 41, lines 1-4.

16
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are borne' by the utility until rates are re-set during UNS Electric’s next rate case.
In the rate case, the reduced level of test-year billed sales associated with DG
leads to an increase in the eﬁergy charges that are paid by all customers in the rate
class. That is, the fixed cost recovery will be spread across fewer billing- units, so
the resulting energy charge (which is the test-year revenue requirement divided by
the test-year sales) is higher. While this rate reset theoretically makes the utility
whole for net metering at test-year sales going forward, the class-wide increase in
rates that results from net metered output from customer-sited DG perpetuates the
shift of fixed-cost recovery from net metered customers to non-net metered

customers.

HI. PROPOSED NET METERING RIDER R-10

Is UNS Electric proposing a new net metering rider?

Yes, UNS Electric has proposed Net Metering Rider R-10, which applies to
customers taking service on one of the three-part rates proposed by UNS Electric. As
such, this rider will only apply to customers who begin net metered service afier

June 1, 2015.

How does Rider R-10 differ from the existing Net Metering Rider R-47
The proposed R-10 differs from the existing net metering rider (R-4) in two ways:
it replaces the “banking” of excess generation (the amount of generation during a

billing month in excess of the customer’s use) in favor of a bill credit calculated

17
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in the current month; and R-10 compensates customers for excess generation at
the Renewable Credit Rate, whereas R-4 compensated customers at UNS
Electric’s avoided costs for any banked excess generation that remained when the

October bill is calculated.'?

How is the Renewable Credit Rate set?

According to the direct testimony of UNS Electric Witness Tilghman, the
Renewable Credit Rate is based on “the most recent comparable utility scale
purchased power agreement for renewable energy that is connected to the
Company’s or TEP’s distribution system.”!® The proposed value is 5.84 cents per

kWh, which is based on a recent agreement with Tucson Electric Power (TEP).

Does the proposed Renewable Credit Rate appear to be reasonable?

Yes, the proposed Renewable Credit Rate of 5.84 cents’lkWh appears reasonable
based on recent reports I have seen. For example, according to a recent article in
Megawatt Daily,!* the New Mexico Public Regulation Commission approved two
25-year, 70-MW solar contracts (on October 7, 2015) at levelized costs of 4.155
cents’kWh and 4.208 cents’kWh. The article goes on to say that the pricing of

these contracts is “part of a national trend, with recent levelized PPA prices in the

2 The R-4 tariff desctibes the avoided cost calculation as “the simple average of the hourly
Market Cost of Comparable Conventional Generation (MCCCG) Rider R-3 for the
applicable year.”

' Tilghman Direct, p. 8, lines 7-9.

% «“New Mexico PRC OKs $42/MWh solar contracts”, Megawatt Daily, October 12, 2015,

pages 13-14.

18
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Southwest landing in the $40/MWh [4.0 cents’kWh] range, down from around
$105/MWh [10.5 cents/kWh] on average in 2011, according to an annual report

from the Lawrence Berkeley National Laboratory.”

Does the downward trend in PPA prices referenced in that article indicate a
potential benefit for customers from the proposed Renewable Credit Rate
methodology?

Yes, if recent trends continue, net metering customers can expect to benefit from
UNS Electric’s proposal to only update the Renewable Credit Rate when UNS
Electric or TEP has entered into a new purchase power agreement or two years
have passed, whichever comes first. That is, it is possible that UNS Electric
customers will be paid a Renewable Energy Credit that is based on a purchased
power agreement that is as much as two years old, in a market that has

experienced significant recent cost/price reductions in recent years.

Do you agree that UNS Electric should compensate net metered customers
for excess generation using the proposed Renewable Credit Rate?

Yes. The proposed Renewable Credit Rate is consistent with UNS Electric’s
current practice of paying a premium for renewable energy in order to meet its

renewable energy targets.
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Do you agree with UNS Electric’s proposal to end the “banking” contained
in the current net metering rider (R-4) and replace it with current-month
credits at the Renewable Credit Rate?

Yes, I agree that the proposed current-month credits are preferred to the banking
in the existing net meter rider (R-4). Compensating customers for excess
generation in the current month at the Renewable Credit Rate is more reasonable
than allowing customers to virtually store the excess generation in order to be
compensated for it at their retail rate in a future month. This virtual storage does
not correspond to any actual benefit provided by the customer-sited DG. I expect
banking to be effective at increasing the cross subsidy that net metered customers

receive, but that is not a policy goal I support.

IV. CONCLUSIONS

Do you have any concluding observations?

Yes, I conclude that the Arizona Corporation Commission (ACC) should approve
UNS Electric’s proposed three-part rates and net metering riders. The three-part
rates have several benefits: they provide customers with incentives to change their
behavior in ways that reduce system costs; they provide a pricing template that is
appropriate for a wide range of circumstances; they reduce intra-class customer
cross-subsidies; they send price signals that create a market for demand control,
energy storage, and other third-party technologies; and they may allow UNS

Electric to obtain more renewable energy at the same total cost. I also recommend
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that the ACC approve UNS Electric’s proposed net metering rider, which
provides a more sensible means of compensating customers for excess generation
than the current banking arrangement, while maintaining a subsidy (relative to
UNS Electric’s avoided costs) that encourages further adoption of renewable

resources.

Does this conclude your direct testimony?

Yes.
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